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[ftttttftoftH] 

[HOT l ] 1Mb T$b kMfzmfS&ti&m l * 
;KT 4 7 a -y ?&t/3&2 b;U7M 7a -y ? t . 
MESS l , g?2b;t-7W ro7?«t:#7yH-7/P 
f >/ l- 7 A >Wz *)—oTonimixZ>*>*Ty7 

^t. 10 

a t <r>^zwM s fis as i , m 2 rnmtJVT m r 

7b' -y \-yAybW.l, S?2, m3^JWJV\z-y hv 
mim \,%2, S?3 v;H-7Vl/t7 b7A yiztti? 

tmtezti. mmmmiz x -> x zti?titt&itz 

ti. f5fE-?7b'>y bJA ytmi , M2 , S*53-?/M-r 20 

;uh'.y ntm yt zmtRmzmsti^ v+yywm 
im®3i miM y+y7$myn>y?m\, 

%2,%3, SMNMOSb7yv*?-#E?iJ£jIfci 

ztm&ztn z t zm t i-imm 2sm&m& 

[HH8I4] m&&2, ms, »4NMOSh?y>* 
y li**.**!* 1 , H 2 , 81 3 t* <y I- 5 -f > 30 

■sit zmt?mmi3imco^nm.mm&* 

fBM-4«#*<fflinS it, b \Z*T-f b' 7b7 

9 3 Ettaroftt&ftiMM =e y . 

[HOT6] MEIfllNMOSh^y^X^Hi. -9" 
7b' y yr/WVymttZm. r/V? h5 40 

luieniNMosh^y^^-oy- 

[MI8] 1?-yh--yh7'fySBLi:-gcorgilS: 
#LTjgfi££*i£Sfll , Jf?2 , SI3"?/W/Ub*-y 50 
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-f yMBL 1 , MBL2, MBL3*^m$fL&h'-y 

Yv4y>, otIBSM , 312. H3-7;pf-r;i/b'-y h7 
A yizttit'ixmkZtL. >?\-%cr)MWms B SW l , 
SBSW2. SBSW3£We:mS14tt$iU 
7b'y h^yfcfil . #S2, #>3-?/W-7;Pb'>y 

>fyt*a#?«(ciitrt«mi, »2. fv3X^yf->- 

aassfu f-y\,z>Aum^yYvAyr)v^y 
fl^sBPDtfEpjnStu y-xt-tf-7b*y y<n 
nrnzmm-tzim- b l pwR#En&n$*i£ nvy^y 

xa y+yyyu ??b b *®Wib -t&wm 

mmfc**v m.mwrmiz}iuz . 

&n&V^}Vfrb^%m''<JV<r)mzV-fV'y YvAy 

[H^S9] ^b'.yh7'f>'SBLt-^iaH^ 
#LT#j£Sfl4*l, »2, ^3-7;W^h'yh5 
-fyMBLl, MBL2, MB L 3*^^«§il^ t'-y 
MEIIl. H2, ^3V/W^t*>y h? 

ytc-en^ii^sii, ^^fmws^s b sw i , 

SBSW2, SBSW3 IZttlftumitZ tl. WW 
7V»;h7 4ybmi , 3S2, m3v;i/f-7VWt'>yh7 

?mVn v?b. l5fB-9-7*h*>y h vA y\,z VI/ A ytf 

fi^-sBPD^Epjp^it, y-x^yt*>y h7-Yy<o 

x^r >y f-y ?y* y^b i-ktsz b mm b -r&^ffl?& 

mlBX-f v*yfffl®7'uy?$:Mmz>ftm<0WMm 

^imx-mmmmizm. msm^m. 

Wt*»i, ^2, ms^jv^rivM^YyAy^ti 
?1xftm^XZ1x?1x<r)\,<frZm&tt, Z b ZW®. 

[8I*3E 1 0 ] ifrffi® l . 2 . » 3 "e;^r^fc*«y 
h y^-CvStt-ftStll. b . 2t*-yhT-^Sll 

&ibiTt& z b *wRt+hmm9tm&mmm 
[ft*ii 1 1 ] sines? i , ft 2 , » 

ftSfiftt, 2b* -y hr-^m O^JfJ^-f^i t 

[If^S 1 2 ] HUfBSill . ^2 , »3V^f-r/Wb'-y 
h 5 >f 5»v;H-r;utT >y h 5 ^ ytf&IMiS 

2b'-yhr-^li0 liai^tSitS-^t 

[mm 1 3 ] BufBH 1 , *2 . » 3 V;Wf-7*/Pb' -y 
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h 7-f y#£T*$Sttfl:3*l4 t . 2 t'-y r-T-*t±0 
[0001] 

mzffl-th. io 

[00 02] 

[^os»] -mizrmmmwmftwj , 

0 FRAM (Ferroelectric Random Access Memory)(i 
DRAM (Dynamic Random Access Memory) SSWt— 

F R A MiiD R A M i: KffH-«t* ^SEIMHFT 

[ 0 0 0 3 ] El 1 tdHWWraaWUfltOt^y s^** 
-r*«t»ttHT &* . H 1 fcS-fJ: 5 1, lift J; 
0^§n^S* s m^S:l^*t-CtS©*t6 (Xiii 

mm) m&£t->xmzivrs -s* < d. a* 

turn** ixm itzh coxS) & . 

[ 0 0 0 4 ] ei 2 nm%mmmmmmw* * u <om 

k, Vfc— ^BItB&*JV^r7-H5^yi: 
yfcasesju V-xJiiwiat'-y r- ?>f 

^mri^-h^ yp/uzm&%tih*mm**rt 

[ooo5]c^j:a izmmztifzim<?)^w%,\mm 40 
* »j mwcor-? x/iumftzvmzmwt 

l . 0 3 a (j^aTOftttiftmKtM * U £7 o 5 4 
h iwmfttfttf S y^ElT'l) 0 , El 3 b ti U 

-f HE-}<0)*£. 03 atStJ:ai:. Mff^^QOB 

§it|>f->y7M^-r;Hl-tCSBpad^ ry\^ j 
WEBpad«i r,vf j ^ m-j KEPJrf&i. y 
l/Xfa-Wlt y-F^-fytEpjnSii!,/'? 50 
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IVXM r n -j ryvf j |ca»S*i, -te^'SIftS 
[0006] iOj: 5 fc, -7- H 54 r <M j #® 

L/C, 3f^§iife-fe/H2o^.y^tt r i j xii r 0j ^ 
\L-vYyAy\ZyA h>($-7;HlfWE 
BpadtPMLfc Ovf j xii r n -j fi^fcBtHirt 
6.-«r*>%s t*<yr-54yfc Ovf j flWfcQftU 
v-YyA yfcWmZiihU^tf Ovf j tt!Dre**»l 

3tSW*++^^-fctto^>^«[ r 1 J #£» 
l>k. Tl/-b7^ytMn§n-i»fiW r>Wj 

cobt. mmfc*ws?-MiviSv?m r o j 

[000 7] ,r<0J: h^E-r-'^IS^iO-fe^ 
/Ht-^C SBpadj ! j r 0 -j teSftftS 

n*k. v-vyj ytfMmtimmz±xn\zv t 
tit. 

[0 0 08] ZLX. #tvb9-fVt^SgttftS*fc 
^il-b/l/^fR^tlS. mmtltl-bWris-hyJ 

y\z j m^rairtsk, muflc**"^*- 
( F l ) JdBWiSiifcD^v^* r i j tzttmthT- 

f&wmsni. fcu (fi) 

lzai?y?m ro j *«IStt§nTv^Bf, **Uc*fl&-f 

[0009] o (i, KWSnfcf-^ k)K«$ix 
T vf- ^ {iffa? Lfc hXf U >-X)V—J°<7)WM\tZi. 
o-CP^rl-fflSrJiJTjL. -fe^ryrfin^y^it 

r 1 j X(i ro j 5r-by^>^-t§„ t^t>. r-^ 
!WftW5*Lfc*&»i, El 1 «t ^-r >J v-x;U-7"cod*» 
4>f iz$&.2ti&tg r £X'$> t ). T—rtftemztix^* 
\^i±. a.frt>flz£9ZZti&m&X'$>&. Ltztf-> 

r l j Sraj^t. r-^MB«Sii'C4v^«^ios;y 
^ffi roj $raJ7J-fl>. 

[00 10] .l^iotc, ■byxryT^fer-^&ai 

(f^/o^v^T. V-YyAy\,z Ovf j «**ajjDL 
fcttJBW'- Vy^y* j *>^> r n -j K^ig 

[00 11] 

[^^IS^L.tdk-rSllUg] LfrWnPfc. JJW> 
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[00 1 2] *ZX\ *%.W<DSmi. -OCO^'J-fc 

>ibm*v>wm<7)** <) *j\sm.mz$szt£ ? izt 

[0013] 10 

i tztbnxmuz* h*w%wmm#** v ski, 

±^fcTgte£#ftT$$$ftl>mi-fe^7W 7q-/ 
?RVt&2-t)VTV47Uy?t, fiiaill, %2*.)V 

t'>y f yoM^£r-*A*kiifc!i$*u MIB* 
yxryrcotafi^y^-r y^LT^f-tv h 
m*ft-ht&T-9 1 /oiiyu-ft. Miami , 

JS2-feA'7W7n'y?kT-* i/oxya-^ti?) 20 

[ 0 0 1 4 ] ±KI»*»frf ?^«fi 

BLfc-Jg«IW**LT»Jft«:h.*»l. SfS2, 853 
-?/W-7*/H:>y h^yMBLl, MB L 2 , MB L 3 

A^iK$nsh'>y miem, W2, w>3 
v/w-rfrVv yizttit'timazti. mm 

flHWSBSWl, SBSW2, SBSW3fc/£*l-?*l 

BUiE-^t'-yh^yfcfSl, *2, ft 3 30 
v;H-7";Uh'-y y k *aHRWWi»*4» 1 , » 
2. 3fS3^^y/$iJi8)7a<y?k. B9l£^t*-yh 

Yy^yyivy^ym^rSBPDifim^fi. v-xt,z 

-t7t*'y h9^f V«Wi*IBtt&fi-*BLPWR*«QJ 
K/HrffiUEK/WA^lS^E^^/^Jilt-fT't'-y 

k-r& 

[00 15] 

imom&mmi kit. *^BBoms^®s:0fflt 

[00 16] 04(±*^CJ:l,v;H-t'7 Hgflg£# 
***«*tt5*Wtt**y^«1*ft^**. 04 

(c^tckoic. ±.&tTmt <MmTffif&ztim 1 * 

^71^ 7o -y ? 2 0&yH 2 -fe/P7W 7d -y ? 3 0 
fc&V/ W/Ut vhy^y (MBLn) —?-f 50 
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0|tflJ$*ll,-tryX7y:r ( S/A) 4 0k, BUlfi&V 
/W/Hi >y h7-fy(MBLn) OflftttCjfiRStl 
fcfcftfcr-*'** ( i o<m>, - . i o<n>) 
kii£$it, 1516*^X7^74 OOtB^fcxyn-T 
-f y/LTv;H-t'.y Hf*fcffl}rt-*T-* I /Ox 
iO-75 0k. msmi, 312 -fe/W7M 70^2 
0, SOkr-^/Oxyrj-rsokO^KitfiJS 
iUfU, |^#jH-feA'7W7ny?6 0. 7 0kA> 

[00 17]-^, 151281, »2-fe^7M7ny? 

2 0,30 li*ft?ft1t&{I<D77-fe^7 W 

[00 18] 05l404Wr/l/7M7o-y?-<:'2t'-y 

*7fitmmmmx'hz . 0 5 £s-r * a 

tV b yfi^:^ <-oc7)-9-y t'«y h ?A y ( S 
B L) k 30<7)VyW-77H: -y b y ( M B L 1 , M 
BL2, MBL3) tfrt>mS.ZtlXU&. ZtlZ'tKQ 
MB L 1 , MBL2, MB L 3itXA y+yjftmfo 
v?80ZftlXSB. UZttlt'tlM&ZtlZ X 0 IZ% 
->T^6. 1512*4 •/f-V*'IW»7n«y?8 0 

tts Wl, *2. »3. ^4x^<y^y7N?y^x* 
-{80a, 80b, 80c, 80d) MI2f? 
1X4 >yfy7>vy> ? X*-tm2, *3, »4X>f 

[00 19]«JE»1. ft 2. »3. ^4X^>yf-y7 
N5yyX^-(80a, 80b, 80c, 8 0 d ) CO 
7-hWi-efL-e^4W^SBPD<0>, SBSW 
1<0>, SBSW2<0>, SBSW3<0>'1^ 

■oX^h, 

[0020] -n, Msmix-f -y^-y/h^yxx* 

-80aiiFW>- (X\$V-X) ^SBLtCiUS$ 
ft, V-^. (XJiKWV) (iSBLfcffi|fti-4«B* 
PSf&fi^ (BLPWR<0>) *<ERDD$^ 

ic s b L7;i/77yfi-t ( s b p d < o > ) tfmuZii 
h. zzx. fiieili^ v^y/hyy^x^-so 

aii S B LCOffimn OS B P D«-9*«iSttfl:S*l4 
k s SBLSr^^yKP^/^^^Wl/^/WcpS 

[002 1] -* s ttSBBlx-f <yf-y^N5y^* 
-8 0 atC^»*»i»WlnS<l* B LPWRfi^(iffi^E 

•yf-y7b 7^X^-8 0b, 80c, 8 0dO&V 

-x (xiih'Wy) tiSBUcji£$iu 

(XfiV-X) tt^fl-WlMBL 1 , MB L 2 , MBL 

3 tSBSSfU #7- h (ca«n«h. S B S W 1< 0 
>, SBSW2<0>, SBSW3<0>^iWEPJP§ 
tlZNMOSh7y : JZf-frt>mf&.ZtlX^&. 
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[0 0 2 2] -ffrfcft, -v1->?h7Vi? 
X9-80b<VV-Xl,iSBUzm£Ztl. h'Wy<4 
MBL l&mZti* $*-MCttSBSWK0>fl» 
tfQlMZtl. mim3X4 •y+>78 0c<r>V-XltS 

ht{iSBSW2<0>ff-t* J EPJlI$fl, mtW,3X4 

v^y9Y ; ?y : yX9-8QdW-X\±SBUzm& 

%tl s t*My»4MBL3fcaslS$*U y-hfc(iSB 

S W 3 < 0 >ft^* J EPJD§ni. . 

[0023]**:. SB Lt«4«Rffl«-k;k*<JllSS 10 

*sfi4-trb*«y h^y (sbl) i: fries bljcs 

S!^rfi]JCffM§^l» , 7-K7-f > (W/L<n>) t 
7V-h:My (P/L<n>) fc£jH£3*l.S»it&ffl 

[0 0 24] H6fi05?)2t*'y h-tr/UTWcO'j-F 

£f\ TOKHrCttSBPDtf Ovf j t\ B LP 
WRco r n -j frffci^T SBL*. - r D -j tij-t 7 
h§fll>. &vvt\ Tl-T6K^r(iSBPD^ - To 
-j "C. SBLa6«7n->«JBk4r*. <K^T\ Tl/ 
T4KIB-CttSBSWl«#^«ttfl:Sn*4:, SBL 
fcMBLli**ji£$;fl, -fe;PT-^^Tl/T4c7)S 
fc*5»MBLlNSSi$*l*. *LT. T2/T5KI3 
T14SBSW2{IWStt-fL;$ftl>i. SBLhMBL 
2 fc#jS*£2:ft., -fe;l^r-^* i T2/T 5*>|Blfc«)»M 
B L 2 N£i§§;h.* . *WC S T 3/T 6 KBTCtt SB 30 
SW3ffi*^jg(tfl:S<l*t. SBLkMBL3fcjWl 
SSSJl, ■fe;kr-^*«T3/T6<!0^CC0*MBL3^ 
dClT', TO-T314U-HKIH-C*'?, 
T4~T6<iy-K*-KTttttlft, v4 b*-h"C<4 

[0025] *fS*l/5'f h*»TJ4s S B Lfc 

■tMzimzti&'mmzmm-h zk£&&. -nth 

ft, SBLWEW^Wfr* 

* < 40«0««fc4WtTf f -^*«aiW* . -f-^fts 40 

0<Vwl<Vw2<Vw3 W 4 - l/'s/l^jEtC-fe^T 

[00 2 6] H7(404O-fe;P7*^'f7'D.y^TNb'-y 

K, t'-yh7-fyf4*#< locWf-yt^ y (S 
BL) t nm<7)~?M-7)W"/ y (MB L 1 , M 
BL2. - , MB L n ) tfrMM&iXXVh. Ztl 

v?8 0fctfLT*ftefcSBLfc3«t$*i4J:3fc=5: 
-?0>£>. 50 
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[ 0 0 2 7 ] £ CI X\ v+vmWfu v9 8 

xa*)s &h7yi;x?-(?>y-hM*m.mfflwm 

-t(SBPD<0>, SBSW1<0>, SBSW2< 
0>. - . SBSWn<0>) fciOSttftSii^J: 

<xttt<My) ttsBLfcattSfi, nwyuii 

tl. «-y-htC(i^il^SBSWl<0>, SBSW 
2<0>, SBSW3<0>, -tfWllfetlX^h. 

[0028] 4 -y *y rmwru -y 9 8 0 

£$Jfrf &-#@ONMO S h^y^'X^-c^KM > 
14 SB LtoilSSit, y-xii*MK*»6 SBL tcftlfrt 

SIMfcRBtifc* (BLPWR<0>) tfltt&QS 
ft, ^-McSBLTyl^yftWepflnSiu SBL 

<F)l"<JV*M 1 &-t&?)V¥*7y N MO S h 7 y i/X 9- 

tLxm^t>tit>. zzx\ mzrwtyimosh 
7 y \?x 9 -x s b l commit s b p d <nm^ #'iS 

[0029]-*, ffiEB L PWR< 0 >ff# <4ffi®E 
*B*fcVc cmE4 OJSmLEEfc&K 
LTtWfr*-*. 4fc, SBLtctt1BWH^*/kMHS3 

*»ft. B?ie^7*-fe;kr w ray 9 9 o<4, -umzm 
f&Ziiiy-rVvhjJy (sbl) tmzsBuzm 

mcHmzm&LZtl&V-Fyj y (W/L<n>) t 

7-^-h7^y (p/L<n>) ttzmt&ti&itmm 

cr>*)l-frL>mf$LZtiX^&. ZZX\ mii*Mi, Wr< 
L^v^s -ocoh^y^x^-t-o^g^ft^-v 
^^-fc*»ft«jftS<iO^. 
[0030] H8»4H7«Nt*y UsA-Tl^fwy-H 

MWBWfet*"*-^^ sy^TAs. *-f, t 

0Ef3T'l4SBPD#VW|SlfI£: LT, BLPWRiO 
r n-j fl-^fc^TSBLtf r n-j tu-b«yh$ii 
*. ^V^-C, Tl-TmEraT'{4SBPD*>* To-j K 
MtLT, SBL*>'7n-htt^i:^|>. ftwe, Tl 
/T4KraT'SBSWlft^Sttfb$tl-Si:, SBL 
i:MBLl -k;l"f-^* i; Tl/T4c7)^ 
fc<0*MBLl^tsilS<Xft. f LT» T2/T5KS 
■tSBSW2lt#/ti^'l4€-r^i:, SBLtMBL2t 
■fe;l'T-^* ? T2/T5^(C^MBL 
2Ms^$tl4. <J:V^T% T3/TmKf§IT'SBSWn 
m^m\Ht-t& t, SBLfcMBLnt jWBSSft , 
■tJ\sT-9tfT3/Tmcr)miZcr)&MBLn'\ffi£Ztl 
I, 

[003 1] TO-TSfiU-HKS'C'ftO, T 
4-Tm(4y-Ht-KT(4^, b^-Kri45 
-f htltcUbcomX-hl. ZZX\ 
ffiT(4, SBLfcroDS*lS?4b«EE&J«:->TM» 
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tizzh. -r%h%. N-t'vhm&twnte^ sb 

•f&. ttcb%. 0<Vwl<Vw2< - <VwN(7) 
[0 0 3 2] 09f42-b>y h-fe^TWO'J-H*- 

-t^ibcommx'hh. 

[ 0 0 3 3 ] % T 1 KBITS B S W 1 flPWSttfl: 
•fit. SBLt m&Ztli M B L 1 teb^r-? * { T 
li$ISw|gteW^3i£*U 2O0>K/l*)*A'T- 

t&fr^ H£vW-?0 0£E3'jT§ 

£ EEffc £ . & l vt\ T 2 BlRSlT' S B S W 2 MPjg 
SBLijg&$ix&MBL2teb^T-;y- 
#T2l§l§c3ffteO&f5ji$;fU 2o^l^U9b^T 

"f&;b^ r-? 1 O^ter-? 0 1 SrKSiJT 20 
#l»Er B TCftl.. *t/Cs T3B$B'C SBSW3«-9# 
iSM^&i:, SBLl:asitSii6MBL3fc-fe;l'f t - 
*#T3«OT«orate<9*fijiS;i'l, 2o^^«0W 

[0 0 34] 3O0MBL*>*£T l"/vf j 

TJ>*iii\ 2-bVhr-?lil lSrta^L, 2owm 
BL> -f5r*)*>, MBLl, MBL2W OWjf 
&h.tf, 2-b'>/ hr-^ti 1 O&tti^L, l^DMB 
L, -T^^. MBL<7)W ry\^ j X*htl\f. 2-b' 30 
-yhr-^(iOlS-ai^L. 3o«MBU^tr n 
-j ?**Ufs 2-t*yhT-^tt0 0*ffi*t4. 
[0 0 3 5] HI 0li&fflM<D2-\zy y-tiVTV4<r> 
y<< h^~¥X'-t)VW^nM^<^(T)S B SWtffl5# 
ttSaWJ MbflffiRCb l> . 0 1 0 te^t* 5 te, 
2-h*«y f-f-?00£^ hLid tf Sftli. b;l/ 
tvo, s omfft'7-fhL. Ol£?4hL 

kob-thmi. VlWZX'-tMZyj h-fl. 
10£74hLJ:3 t1-S^{iV2UET-fe;WC7^ b 
U 1 lSr^-f h L3:db't&tifliV3W£X'-tMZ7 40 

[0 0 3 6] 01 la ~01 1 c(i*HBfl<7)2-h*>y h 
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